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Abstract

This paper presents an modelling and analysis of SSSC and UPFC in static analysis of power systems.
SSSC is used to control active power flow in transmission lines by controlling the phase angle of the
injected voltage source which is in rectangular to the line current. UPFC is used to control the magnitude
and phase of the injected voltage sources which are connected both in series and in parallel with the
transmission line to control power flow and bus voltage. To compare the effect of SSSC arid UPFC in power
system static analysis, the PSS/E simulation program is used. As the FACTS device model such as SSSC
and UPFC is not provided in PSS/E yet, an equivalent load model is used. This procedure is implemented by
IPLAN which is an external macro program of PSS/E. The simulation results show that UPFC is more
effective to improve bus voltage than SSSC in power system static analysis.

key words : SSSC, STATCOM, UPFC, PSS/E, FACTS, IPLAN

. M E
* 34 TAUEE HIlAR AT LY zus
E-mail . dykim@ks.kunsan.ac.kr
** A5 4 ii"‘}qu—‘}ﬂ ﬁx}@%%ﬂ—"’r ] AGALE A a e AEsgel &M 2y}
ko ok o) : &) 2 FAL A R
A A oA Jeed o A nFA qm w8 BEARA, &
1AHARY 20019 79 2590 Aol HEEF5HAN) AN $AHQ A%

AxgdEd 120019 99 49

fRE8 - BREUEBBHIGE F158 F65%, 2001F 118 (553) 15



IPLANZ A28t SSSCOt UPFCO| T2l MENGIM DiXl=

228 F e A2 Ao Aojddu] 7%
CHJ /o] kst Uk o3t o] fell <A

HHAEY dAEY ebikol] ofdgks wixjx] o
A 7IEY HEAE duES Ho g8Foeg A}
&3t s M2 o] "REA Hew, o
2lgt @& FACTS(Flexible AC Transmission
System)&} F-2t} FACTSY ¥ 714 83 =3
< AFFUARE [A$EFS F/MYIT, 718
FA ARoJA HAHEEL Aok Aotk

olgig FACTS 7S #3dzpiee gz <lst
of A2 AoJHZ FASEE Ao] 7FsdiAl He
o, " dF L 283} Bl le A MY FACTS
Ao7le At AHE Spdoll Z1xskn Yk ol
e 7de] FACTS Aloj7|2: 28 8A7NSSSC :
Static Synchronous Series Comrpensator), 22|31 £3}
ZHAZUPFC : Unified Power Flow Controller)7}
AUTk[L, 2, 3 4] & =T o] FolA AvE} A
2o AEg dFHo] F2 FEHHS Aold BEHog
AMEEE SSSCeF T 7He) QIHEl7L A - Hde $HA
2o AA=o} Hze} Ydujdae}t At J2)1 YAzhe
Aold 4 e UPRCe disk] AefsiaiS 43 Ao
Z19] mdgal Ao vlxle g3e vlmEA sk
SSSCot UPFCe] Aeisid g 93 mdge A%
8 AZE Q] PSSE WiR-e] IPLAN olgh=
FEZ2aHE AR TR

4ﬂ

2. & &

SSSCe g AMElst A% AsEz T4
o) gom, dedl HY2 dFse] dzo] z2E A
F9h 90 o) AT 2 AQUPAL T3] M
29 duldag f2AYS A NS 2en
UPFCE 72322 e dgd et 4% 7
AR Bslol AFselgls Yuiza, WY W)
g Foo] BA ¥ 9A® AYAL T 2Ae)
& Aofshn APYY ALl o) 2aHe
TR EE GO UL 99 w9 3
Bole] dzol 3Y 9B WYY % L2PY

rlr [y :lo

2.1 8§858CO =%

16 (554)

=
%%t I{Sﬂ

HHAZ] AesfMel] mxl= SSSC UPFCE
QYL AU AT H=TRE ALATY) 3
B 48 SIEGOIY PSYE 233 g3l
%tk PSSE Z21%e FACTS Alol7] ZolA ¥

2% 4071712 STATCOMS e A4z ae
AZEAY, AL £ & - @AY Aoir]7)Q SSSC
o UFFCel o8 B29e ol 4357 2n )
o meb, SSSCel AHaNE B7] fsiae A
? 2349 Wo) Basn, & =M S
298 Agalel SIS AAE 29 FRA
Aol =% sgch olm 4 E«l SR
SSSCAl Slaf Mze] AYz 4UY ALY 4
ARZE 0 9 AP BAIRE 2EYL o9

o} SSSCe) =FARE 8¢ 19 1] Uehigich
P i' |
PI+Psche Pache-jQit PJ+jQJ

+§:QI+Qu)

O3 1. SSSC Stk =
Fig. 1. Equivalent load model of SSSC

Open Open
Systery l

A +Pcres
QI+Qenes

P oum
Q oum

O3 2. UPFCO St
Fig. 2. Equivalent model of UPFC

2.2 UPFCO x5

UPECe) Aejshiie 3] 918 ZHA4 2eo
2& UPFOl 929 43429 § - 2ade A%
A5k Al AYY) AHAE WHeln UPRCE)
A\ LIE $7124719 Retz Skl 257
) g T PES AMgaiith 5 UPFCH
HERES WY BHd $3hESIE olgdd
£7)2471s Roe AFsigen], UPFCY)
H@ye] Y] dv dzg Fu

A 2

A

N
E o
& o

ML
rlo

Journal of KIEE, Vol. 15, No.6, November 2001



32, N2e MEAS Fo) Aol BEsE FE
AT PEAYS FUds PES A

2.3 IPLANS 0188 SSSCO RN 28 M8
B =RojA SSSCY ZFAMN nEs HEsir]
A% AL PSS/E Wie 9F sjaz =23
#<Ql IPLANSG AHEste] A3l on, o] We] Akt
HAge o3 2ok
(1) Base Case Z5FA4t
(2) SSSC Ao 71€4 948
- AR AERF AFA
(3) SSSCe ZFAXNE Hg A4
- Az Hd
- PR A
- 7P R R E 94
- tdRAS FPERAC F7t FEEYd
(4) ZFAAHSSSCY 57129 AMS)
(5) AR HE22F FaF ¢4
- 57Nl REad"E 3
- SSSCY Argdxdghe] MzAFL 90 o A4
27E g @R ARGS9
6) =FA

2.4 IPLANZ 0188 UPFCO X/ 28 HE
UPFCe| 2FAHE 9% AS+4L UPFCE 4
£3817] olde] AZel WY ZFANL, d=2e] Hd,
g Bate] Ak, 2FAL BE F9 AR
7} dosir) old U Aibdi= [PLANSE
zZ2aygste] PSSE T2 HEsHA =,
oo} AL thEF Bk
(1) Base Case ZFAt
(2) UPFC Aol 7124 49
- R 2L AFA
- ddEAe] AYzF A)GA
(3) UPFC] 2FAE A% A4
- OdARe] Ag
- 7P AR
- 7R diddzE |44
- ARAC F71247] 4A
- QRAN FHdRAA S FaE
(4) ZFAUPFCY 57124 AH8)
(5) UPFC & - W3 g Alolo} dHg 37}

fREA - BRIEBEFEE $168 6%k, 2001FE 117

- UPFC A@7uee] fFads 5% Akt
- AR R FYF T ANRE wAw
o2 2%

6) ZFA4t

3. Abdfiait

AeAEe] Aejalo] e SSSCS UPFCY
d5e Y] A8 102H7] 0 AE New

Fngland A%¢ Wez dgich olwe] AFEE

a9 33 2tk

LA W 1) 13
o[ i

=20, 36
9 2

a2 3. New England HIE0] 2%
Fig. 3. Diagram of New England System

= 1. MREXFHSIMVA]

Table 1. Transmission line power flows (MVA]
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Table 2. Result of power flow analysis (MVAI
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Fig. 6. Improvement of bus voltages by SSSC
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Table 3. Result of power flow analysis{MVA)(the
controlled voltages are 1.1 and 1.0126(pu))
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